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In recent years, professional 
organizations, physicians, and health care 
systems have been working to improve 
the practice of high-value care (HVC). 
The American College of Physicians 
(ACP) defines HVC as care that “balances 
clinical benefit with cost and harms with 
the goal of improving patient outcomes,” 
a practice which is greatly needed to 
combat the estimated 3.2 trillion dollars 
spent annually on care that does not 
improve outcomes in the United States.1,2
Much of the effort to encourage the best 
care while avoiding unnecessary tests 
and treatments has been focused on 
practicing physicians and, more recently, 
residents.3 Practice habits are formed 
early, and there is growing evidence that 
residents’ training programs influence 
their future spending and conservation 
of resources.4,5 Similarly, medical students 
who train in high-health-care-intensity 
regions report observing significantly less 
role modeling of HVC compared with 
students in lower-intensity regions.6
Medical students train in the same clinical 
environments as residents, likely exposing 
them to the same informal teaching about 
test and treatment selection. Thus, there is 
a need to sensitize medical students to the 
roots and impact of health care spending 
waste and to teach them developmentally 
appropriate skills.
Many medical students report inadequate 
training in HVC and desire increased 
instruction.7 On the 2014 Association 
of American Medical Colleges 
(AAMC) Medical School Graduation 
Questionnaire, only 29.9% of students 
strongly agreed that they felt prepared 
to negotiate with a patient who was 
requesting an unnecessary test or 
treatment.8 The AAMC identifies the 
ability to incorporate cost awareness 
and principles of cost-effectiveness into 
diagnostic plans as a critical competency 
of the entrustable professional activity 
related to selecting diagnostic tests.9
Despite medical students’ desire 
for instruction and the AAMC’s 
recommendations, little is known about 
current HVC instruction in undergraduate 
medical education (UME) in North 
American. The goal of this study was to 
conduct a national needs assessment by 
ascertaining the current state of HVC 
instruction and assessment in internal 
medicine clerkships as well as clerkship 
directors’ perspectives about the relevance of 
specific topics and instructional methods.
Method
In 2014, the Clerkship Directors in 
Internal Medicine (CDIM) conducted 
its annual, online, confidential survey 
of its 121 U.S. and Canadian member 
medical schools via SurveyMonkey 
(SurveyMonkey, Inc., San Mateo, 
California). The designated clerkship 
director from each medical school 
was invited by e-mail to participate. 
Nonresponders were contacted up to 
Abstract
Purpose
The clinical skills needed to practice high-
value care (HVC) are core to all medical 
disciplines. Medical students form 
practice habits early, and HVC instruction 
is essential to this formation. The 
purpose of this study was to describe the 
state of HVC instruction and assessment 
in internal medicine clerkships and 
identify needs for additional curricula.
Method
In 2014, the Clerkship Directors in 
Internal Medicine conducted its annual 
survey of 121 U.S. and Canadian medical 
schools. The authors evaluated a subset 
of questions from that survey asking 
clerkship directors about the perceived 
importance of HVC instruction, type 
and amount of formal instruction and 
assessment, achievement of student 
competence, prioritization of topics, and 
barriers to curriculum implementation. 
Descriptive statistics were used to 
summarize responses, and chi-square 
tests were used to examine associations 
between response categories.
Results
The overall response rate was 77.7% 
(94/121). The majority (85; 91.4%) 
agreed that medical schools have a 
responsibility to teach about HVC 
across all phases of the curriculum. 
Of respondents, 31 (32.9%) reported 
their curricula as having some formal 
instruction on HVC, and 66 (70.2%) 
felt the amount was inadequate. 
Highest-priority topics for inclusion 
included overuse of diagnostic tests 
and treatments, defining value and its 
application to clinical reasoning, and 
balancing benefit and harm. Only 11 
(17.8%) assessed students’ competence 
in HVC.
Conclusions
Internal medicine clerkship directors 
reported that HVC is insufficiently 
taught and assessed in medical school, 
despite relevance to practice. Developing 
generalizable curricular materials, faculty 
development, and dedicated curricular 
time may enhance HVC education.
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three additional times by e-mail and once 
by telephone. The Institutional Review 
Board at the Washington DC Veterans 
Affairs Medical center exempted the 
CDIM survey. Potential survey questions 
were submitted in the fall of 2013 to 
the CDIM Research Committee, which 
selected questions for inclusion based 
on clarity, quality, appropriateness, 
and importance to the CDIM mission. 
The 2014 CDIM survey included four 
major sections as well as a section on 
respondents’ demographic characteristics. 
The study authors, all members of the 
CDIM, were eligible to submit questions 
for consideration of inclusion in the larger 
CDIM survey. Selected questions were 
edited and revised before being presented 
to CDIM Council, who provided further 
revisions and final approval. Prior 
to survey launch, the online survey 
instrument was pilot tested by members 
of the research committee and council, 
who edited it for optimal flow and clarity. 
Authors whose questions are selected do 
so with the agreement that they will work 
with the CDIM Research Committee to 
analyze and present the results.
Eighteen questions related to HVC 
education were included as part of the 
larger survey. Initial HVC education 
survey questions were drafted by two 
separate work groups, including the 
author group, based on literature 
review and personal expertise. Survey 
questions were then refined, pilot 
tested, and submitted to the CDIM 
Research Committee for consideration 
with other topics. Question domains 
included perceived importance of HVC 
instruction, current type and amount 
of formal instruction and assessment, 
role modeling, achievement of student 
competence, prioritization of topics, and 
barriers to curriculum implementation. 
Responses were either on a five-point 
scale (ranging from strongly disagree 
to strongly agree), or respondents were 
asked to choose all that apply.
Once respondents had completed the 
survey, we extracted answers to questions 
relevant to this study (see Supplemental 
Digital Appendix 1, available at http://
links.lww.com/ACADMED/A535). 
Data were anonymized for analysis. 
We used descriptive statistics to 
summarize responses, and chi-square 
tests to examine associations between 
response categories. Statistical analysis 
was performed using STATA statistical 
software, version 12 (StataCorp LP, 
College Station, Texas).
Results
Overall response rate was 94/121 (78%). 
All respondents were from Liaison 
Committee on Medical Education 
(LCME)-accredited allopathic medical 
schools. Not all respondents answered all 
questions; denominators other than 94 
are denoted below. Of the 94 respondents, 
50/91 (55%) worked at a public 
institution, 42/90 (46.7%) were women, 
28/91 (30.7%) were ≤ 40 years old, 43/91 
(47.3%) were age 41–55, and 20/91 (22%) 
were ≥ 56 years old.
The majority (85/93; 91.4%) of 
respondents somewhat or strongly agreed 
that medical schools have a responsibility 
to teach HVC. A majority of respondents 
thought HVC should be taught during 
the clinical years, 71 (75.5) in the clinical 
clerkship, and 70 (74.5) in advanced 
clinical courses. Forty-one (43.6%) 
thought HVC should also be introduced 
in preclinical courses. Most agreed or 
strongly agreed (86/93; 92.4%) that HVC 
should be taught specifically during 
the internal medicine clerkship. Table 1 
describes respondents’ level of confidence 
that HVC was effectively role modeled 
during their internal medicine clerkship 
and perceptions of students’ preparedness 
to perform certain HVC competencies 
upon clerkship completion.
Of the respondents, 31 (32.9%) 
reported that their curricula had 
some formal instruction on HVC, and 
66 (70.2%) thought the amount of 
current instruction was inadequate. 
Of the respondents who reported 
their curricula as having formal HVC 
instruction, 15/31 (48.4%) spent one to 
two hours. A wide variety of topics were 
being taught (Table 2). Small-group 
teaching, problem-based learning, 
web-based modules, and point-of-care 
decision-making tools were considered 
the most effective HVC instructional 
methods. However, none were used 
by more than 20% of respondents 
(Table 3).
Of those with formal instruction, only 
11/31 (35.5% of those with instruction 
and 17.8% of all respondents) include 
any type of competency assessment, and 
5/11 with assessment included multiple 
Table 1
Perceptions of HVC for 94 U.S. and Canadian Clerkship Directors: Educational 
Importance, Role Modeling During the Internal Medicine Clerkship, and Student 

















It is important to teach HVC on the internal medicine clerkship 51 (54.8) 35 (37.6) 5 (5.4) 2 (2.2) 0 (0)
Internal medicine faculty consistently role model HVC in the clerkship 14 (14.9) 43 (45.7) 21 (22.3) 11 (11.7) 4 (4.3)
Residents consistently role model HVC in the clerkship 7 (7.5) 32 (34.0) 22 (23.4) 24 (25.5) 8 (8.5)
By the end of the clerkship, students are prepared to consider the value 
and costs of care when making medical decisions regarding tests and 
treatments for patients
4 (4.3) 34 (36.2) 16 (17.0) 30 (31.9) 9 (9.6)
By the end of the clerkship, students are prepared to incorporate 
patients’ values and concerns when making decisions regarding tests 
and treatments
28 (29.8) 47 (50) 11 (11.7) 6 (6.4) 1 (1.1)
  Abbreviation: HVC indicates high-value care.
 aThe overall survey had 94 respondents, but some individual questions only had 93 responses.
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types of assessment. Knowledge tests 
(n = 6), components of clinical 
evaluations (n = 5), and direct 
observation forms (n = 4) were the 
most commonly used assessment 
modalities.
The most common barriers to 
implementing HVC curricula were lack of 
curricular time (n = 69; 73.4%), faculty 
time (n = 64; 68.1%), faculty expertise 
(n = 50; 53.2%), available curricular 
materials (n = 37; 39.4%), and financial 
support (n = 18; 19.1%) (Table 4). Also, 
29 (30.8%) clerkship directors strongly 
disagreed and 30 (31.9%) somewhat 
disagreed that students had access to 
information about the local costs of tests 
and treatments ordered for their patients, 
which may be a barrier to HVC education 
and practice.
Younger clerkship directors were no 
more likely to have an existing HVC 
curriculum than older clerkship directors 
(P = .14, age < 40 vs. 41–55 and > 56 
years). Clerkship directors from public 
institutions did not report having access 
to cost data more often than those at 
private institutions (P = .42).
Discussion
This is the largest needs assessment 
from U.S. and Canadian medical schools 
evaluating both the current state of 
HVC training in UME and perceptions 
about its role in UME, to our knowledge. 
Although limited to internal medicine 
educational leaders, the survey unveils 
important gaps in the training of future 
physicians in HVC. Most internal 
medicine clerkship directors believed 
that HVC should be taught in medical 
school, particularly during the clinical 
Table 2
Responses for 94 U.S. and Canadian Clerkship Directors About Which HVC Topics Are 
Currently Taught and Should Be Taught in the Internal Medicine Clerkship, From a 





No. (%) with  











Defining value and why clinical reasoning matters 26 (27.7) 78 (83.0) 15 (16.0) 0 (0) 52 (55.3)
Balancing benefits with harms and costs 22 (23.4) 71 (75.5) 21 (22.3) 0 (0) 49 (52.1)
Statistics and clinical decision making (e.g., pretest probability, 
likelihood ratios, thresholds to test and treat)
21 (22.3) 55 (58.5) 31 (33.0) 7 (7.4) 34 (36.2)
Overuse and misuse of diagnostic laboratory tests 21 (22.3) 69 (73.4) 24 (25.5) 0 (0) 48 (51.1)
Overuse and misuse of diagnostic imaging tests 20 (21.3) 70 (74.5) 23 (24.5) 0 (0) 50 (53.2)
Preventive care and value 14 (14.9) 60 (63.8) 31 (33.0) 2 (2.1) 46 (48.9)
Medications and value (e.g., generic vs. brand-name meds, 
cost, and adherence)
13 (13.8) 52 (55.3) 39 (41.5) 2 (2.1) 39 (40.4)
Comparative effectiveness (providing evidence on the 
effectiveness, benefits, and harms of different treatment 
options)
9 (9.6) 40 (42.6) 49 (52.1) 5 (5.3) 31 (33.0)
Health care costs and payment models 7 (7.4) 16 (17.0) 58 (61.7) 20 (21.3) 9 (9.6)
Barriers to HVC and overcoming them (hidden curriculum, 
system-level waste)
5 (5.3) 29 (30.9) 48 (51.1) 15 (16.0) 24 (25.6)
Cost-effectiveness analysis 4 (4.3) 19 (20.2) 41 (43.6) 33 (35.1) 15 (15.9)
  Abbreviation: HVC indicates high-value care.
 aThe overall survey had 94 respondents, but some individual questions in this section had between 92 and 94 responses.
Table 3
Comparison of Instructional Methods Currently Used to Teach HVC in U.S. and 
Canadian Internal Medicine Clerkships and Methods Considered Most Effective by 




No. (%) rated  
most effective
Structured discussion (e.g., on rounds, in clinic) 19 (20.2) 29 (30.9)
Small-group learning 19 (20.2) 51 (54.3)
Didactic sessions (e.g., lecture) 16 (17.0) 11 (11.7)
Point-of-care decision-making tools (e.g., UpToDate, 
cost comparison tools, guideline apps)
13 (13.8) 35 (37.2)
Structured reflection on clinic experience 8 (8.5) 30 (31.9)
Review of patient chart, billing, or orders 7 (7.4) 20 (21.3)
Web-based interactive computer module 6 (6.4) 35 (37.2)
Simulation-based education (e.g., case scenarios with 
standardized or simulated patients)
6 (6.4) 25 (26.6)
Problem-based learning 5 (5.3) 41 (43.6)
Independent reading materials 3 (3.2) 4 (4.3)
Other 3 (3.2) 0 (0)
  Abbreviation: HVC indicates high-value care.
 aClerkship directors could select as many methods as they were using at the time, and up to three methods that 
they considered most effective.
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years, while a significant minority saw 
a role for longitudinal HVC training 
beginning in the preclinical years. Yet, 
only a minority of clerkship directors 
included any formal HVC training during 
the internal medicine clerkship, and few 
were assessing student competence in this 
domain. Most clerkship directors thought 
there was an inadequate amount of 
training, but they faced numerous barriers 
to implementation of additional curricula. 
The most commonly cited were lack of 
curricular and faculty time and lack of 
faculty expertise and curricular materials.
The majority of clerkship directors in 
our study identified medical school 
as an appropriate time to include 
HVC instruction and supported 
implementation across the entire 
curriculum. This is consistent with 
recommendations from other medical 
educators. The University of California, 
San Francisco has developed gradated 
competencies for HVC education to 
be applied in all of its undergraduate 
health professions schools.10 The “holy 
grail” of evaluating curricular efficacy 
is demonstrating improved patient 
outcomes. However, in UME it is 
challenging to link curricula to patient 
outcomes because of confounding 
variables. Students’ decisions are 
superseded by their supervising 
physicians’ decisions, and residency 
education often includes overlapping 
content. Yet HVC education may prove 
to be an exception, as students are very 
motivated to learn about this topic and 
are able to identify instances of low-value 
care and potential solutions, despite 
their relative lack of experience on health 
care teams.11 For instance, Muntz and 
colleagues12 demonstrated significant 
reduction of costs of laboratory tests after 
students were trained to be HVC officers 
on an inpatient medicine clerkship.
Clerkship directors broadly agreed on 
the content of a medical student HVC 
curriculum. The high-priority areas 
and teaching methods recommended 
by respondents are consistent with 
recommendations from other expert 
groups. A consensus statement from the 
Millennium Conference on Teaching High 
Value Care similarly recommended that 
HVC instruction occur in all phases of 
UME and identified many of the same 
high-priority topics, with the addition of 
communication skills.13 The Millennium 
group also recommended many of the 
same active instructional methods and 
called for authentic assessment.13 In a 
systematic review of studies evaluating 
HVC educational interventions, knowledge 
transmission, stimulating reflective 
practice, and a supportive learning 
environment were common components 
of successful HVC education across the 
medical education continuum.3 The ACP 
and the Alliance for Academic Internal 
Medicine have also identified similar 
high-priority areas for internal medicine 
resident education and incorporated them 
into an online curriculum.1
Although medical students are relatively 
early learners, instruction in HVC during 
medical school may lay the framework 
for how to think about clinical decisions 
and help establish good future clinical 
habits. There is emerging evidence 
that internal medicine residents are 
more likely to engage in implementing 
HVC later in their career if it has been 
emphasized in the learning and clinical 
practice environments that they were 
exposed to during training.4,5 While these 
studies involved resident and attending 
physicians, medical students are assigned 
to clinical rotations in these same 
environments and are integrated into 
teams with residents.
Role modeling and the practice 
environment were identified as key 
components of successful HVC 
interventions, yet the majority of 
respondents in our study were not 
confident that residents at their 
institution were consistently role 
modeling HVC.14 Only about half of 
internal medicine residents reported that 
faculty role model HVC in their programs 
when asked as part of their in-training 
exam. Internal medicine program 
directors reported role modeling of HVC 
by the faculty in their programs at a 
similar rate.14 While clerkship directors 
cited a need for faculty development 
as a barrier to HVC curriculum 
implementation, the need may be broader 
than training a cadre of content experts. 
Our findings suggest that there is a need 
to improve the training of faculty in 
their own application of HVC principles 
to patient care. Like other high-priority 
medical education topics that have risen 
in prominence in recent years, such as 
patient safety, lack of trained faculty is 
a barrier to implementation, especially 
since many faculty trained before these 
topics were part of the curriculum.15 In 
addition to national efforts to enhance 
physician practice of HVC, such as the 
American Board of Internal Medicine’s 
(ABIM’s) Choosing Wisely campaign, 
several institutions have implemented 
innovative hospital-wide programs co-
led by faculty and residents. The most 
successful programs that have engaged 
faculty in the value discussion include 
projects that marry education with efforts 
to address the culture, provide oversight, 
and leverage the electronic health 
record.16,17
Medical schools are continually 
challenged to prioritize curricular time 
and funding as science advances and 
topics important to health care emerge. 
Widespread implementation of HVC 
curricula in medical schools can be 
accelerated by creation of materials 
that can be easily adopted at multiple 
Table 4
Barriers to Implementation of HVC Curricula in Internal Medicine Clerkships, 
Identified by 94 U.S. and Canadian Clerkship Directors, From a National Curricular 
Needs Study, 2014a
Barrier No. (%)
Lack of dedicated time in the curriculum 69 (73.4)
Lack of faculty time to teach 64 (68.1)
Lack of faculty expertise 50 (53.2)
Lack of curricular materials 37 (39.4)
Lack of financial support 18 (19.1)
Lack of student interest 6 (6.4)
Lack of administrative support (i.e., for scheduling) 5 (5.3)
Lack of clerkship director interest 3 (3.2)
  Abbreviation: HVC indicates high-value care.
 aClerkship directors could select up to three barriers.
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institutions. Clerkship directors cited 
lack of curricular materials as one of 
the main barriers to HVC education. 
However, there are efforts to resolve 
this barrier. Educational leaders may 
not be aware of what materials are 
available, and efforts should include 
better communication of existing 
products. The ACP and the Alliance 
for Academic Internal Medicine 
collaborated with MedU (now known 
as Aquifer) to develop an interactive 
online curriculum for medical students. 
Since its initial development, the 
number of cases has doubled and 
includes cases from multiple disciplines, 
including pediatrics, geriatrics, and 
family medicine. This resource is free 
of charge.18 Costs of Care and the 
American Board of Internal Medicine 
Foundation sponsor an annual contest 
to promote the development of 
educational materials that teach value, 
some of which target medical student 
education.19 Numerous other innovative 
approaches are in various stages of 
development.20,21 Graduate medical 
educators also share similar priorities 
for HVC, face similar barriers, and have 
a need for curriculum and assessment 
tools, which could provide opportunities 
for synergy. However, until there is 
a mandate from the LCME to teach 
HVC in UME or a formal assessment 
of competency by the United States 
Medical Licensing Examinations, schools 
may not prioritize HVC instruction. 
Our survey did not explicitly address 
how much of a barrier this may be to 
implementing HVC curricula. Lastly, 
students themselves could contribute 
to the demand for and design of HVC 
education. Two Canadian medical 
student organizations partnered with 
Choosing Wisely Canada to develop 
“Six Things That Medical Students and 
Trainees Should Question,” with the 
goal of influencing student and faculty 
behavior and the medical training 
culture, as well as highlighting the need 
for education.22 Dell Medical School, 
the first to appoint an assistant dean of 
health care value, launched the STARS 
(Students and Trainees Advocating 
for Resource Stewardship) program 
in collaboration with the ABIM and 
the Josiah Macy Jr. Foundation. The 
program coached 50 student leaders to 
become local HVC change agents at their 
schools with support from a faculty- and 
dean-level champion.23
This study has several limitations. While 
it is broadly representative of U.S. and 
Canadian medical schools and had a 
high response rate, a minority of medical 
schools are not members of the Alliance 
for Academic Internal Medicine and 
were thus excluded from the study. 
Clerkship directors may be unaware 
of relevant curricula in other medical 
school courses and underreport existing 
formal curricula. Responses represent 
the perception of clerkship directors in 
2014. Thus, priorities and suggested best 
practices are the opinion of the clerkship 
director respondents, who are education 
experts. Also, the state of HVC education 
may have changed since 2014 as the 
concept gains increasing attention.
To our knowledge, this is the largest survey 
of undergraduate medical educators 
about HVC, representing 94 U.S. and 
Canadian allopathic medical schools, and 
adds further support to the importance of 
starting HVC education early in medical 
training. While there are opportunities to 
develop novel HVC curricular teaching 
tools, many already exist that use the 
best practices that were identified by 
respondents. Further dissemination and 
collaboration around shared teaching and 
assessment resources are needed. Faculty 
development requires a multifaceted 
approach to improving the clinical 
environment and methods for teaching 
HVC. As society is faced with growing 
challenges to provide broad access to health 
care, incorporating HVC into medical 
student education is an opportunity to 
align education with societal needs.
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